
Climate Indices – Cliff Dahm
El Niñ S th O ill ti (ENSO)El Niño Southern Oscillation (ENSO)

Pacific Decadal Oscillation (PDO)
North Pacific Gyre Oscillation (NPGO)

(The atmosphere brings us weather, the oceans bring us climate)( p g g )

Mantua et al. (1997)( )
Pacific Decadal Oscillation (PDO)

Warm and Cold PDO PhasesStrong and Weak La Niña (ENSO)
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El Niño Southern Oscillation (ENSO)

W th A l t d• Weather Analyst and 
Forecaster – US Army Air 
Corps in World War IIp

• Chief climatologist for 
Tokyo Weather Central 
after World War IIafter World War II

• Ph.D in 1968 at Age 50 
(Incoming Solar Radiation over 
the Tropical Pacific)

• Earliest El Niño 
Prediction (1974)

Dr. William H. Quinn – (1918-1994)
( )

• My Surrogate Major 
Professor (1978-1980)

• 450 Year History of El 
Niño Occurrences
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Sevilleta New Mexico Long-Term Ecological 
Research (LTER) Proposal - 1988( ) p
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The ENSO Phenomenon, the Sevilleta 
LTER and Emergent DiseaseLTER, and Emergent Disease

• “Evidence from two El Niño 
episodes in the Americanepisodes in the American 
Southwest suggests that El Niño-
driven precipitation, the initial 
catalyst of a trophic cascade thatcatalyst of a trophic cascade that 
results in a delayed density-
dependent rodent response, is 
sufficient to predict heightened p g
risk for human contraction of 
hantavirus pulmonary syndrome.”

• Yates et al. 2002. The Ecology and 
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El Niño and La Niña

Other diagnostic tools are winds, cloudiness, vertical temperature 
gradients, ocean surface elevations, and ocean currents
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Current Sea Surface 
Temperature Anomalies
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Current US DroughtCurrent US Drought
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Current Water Year
Cumulative Precipitation – Northern Sierra
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Current Water Year
Cumulative Precipitation - Central Sierra
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PDO – 1925-2010

The PDO has again moved into negative valuesThe PDO has again moved into negative values 
(cool phase) in late 2010
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Interactions Between La Niña 
and the PDOand the PDO

The PDO this year is negative, or cooler than normal, just likeThe PDO this year is negative, or cooler than normal, just like
La Nina’s effect. This has created a very strong jet stream 

driving big storms out of Alaska – Bill Patzert JPL
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Just Released

AUTHORS:

USGS
California Department of Fish & GameCalifornia Department of Fish & Game
NOAA
UC Santa Cruz, Santa Barbara, Berkeley, Davis
Georgia Institute of Technology 

FUNDING:

USGS – National Research Program of the Water Disciplineg p
Toxic Substances Hydrology Program
Priority Ecosystem Science

Interagency Ecological Program (IEP)
National Center for Ecological Analysis and Synthesis (NCEAS)
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Sharp rises in 
certain bottomcertain bottom 
dwelling fish, 
crabs, and shrimp 
coincided with a 
climate shift 

th P ifiacross the Pacific 
Ocean, the 
NPGONPGO.
NPGO  = North 
Pacific Gyre y
Oscillation
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NPGO == high pressure over Hawaii: affects winds, currents and
biological productivity in California Pacific coastal watersg p y
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Cloern et al. (2010) model community variability in SF Bay from 
h i ii (d i f )atmospheric pressure over Hawaii (driver of NPGO)

NPGO Forcing of
Community Variability in
San Francisco BayS y
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The coastal ocean is strongly influenced by 
climate patterns, including 20-30 year cyclesp , g y y

So, shifting climate patterns can have a big 
i fl bi l i l itiinfluence on biological communities 

and water quality

Ecological collapse in the Delta, but
record‐high abundances of marine fish, record high abundances of marine fish,
crabs, and shrimp in San Francisco Bay

The key to these discoveries? 
sustained, long term observationsustained, long term observation 

and research
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Climate Indices SummaryClimate Indices Summary

Strong La Niña conditions currently are present inStrong La Niña conditions currently are present in 
the tropical Pacific

The ENSO phenomenon interacts with the PDO to p
influence precipitation on the west coast of the 
US – currently driving big storms into northern 
CA and the Pacific Northwest

The NPGO accounts for about two-thirds of the 
i l i bili i i b d finterannual variability in species abundance of 
crabs, shrimp, and bottom dwelling fish in San 
Francisco BayFrancisco Bay 
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